Increases in medical advances and technology and longer lifespans of children with chronic conditions have led to an increase in medical complexity among children in the US, and a consequent need for pediatric subspecialty services. 5, 6 At the same time, over the past 10 years, there has been increasing recognition of shortages and maldistribution of pediatric subspecialists across the US. 7, 8 These conditions can create long wait times for appointments in several pediatric subspecialty areas. 9 The insufficient capacity of the pediatric subspecialty workforce to meet the increasing demand for subspecialty services contributes to lack of timely access to subspecialty care. 10 In addition, pediatric subspecialists are mostly located in large urban areas and academic medical centers, making access difficult for many families. 11 Insurance restrictions that limit families' access to subspecialists who are not within network panels, which often exclude specialists at academic medical centers, have high deductibles and co-payments, 12 and/or require extensive preauthorization may create obstacles for families to receive timely subspecialty services.
Comprehensive care programs usually located in academic medical centers, 13, 14 such as for cystic fibrosis and sickle cell disease, have in some cases actually incorporated several components of FCMH care into the specialty practice. For patients with disorders for whom such comprehensive care programs do not exist, primary care clinicians may increasingly feel pressure to refer to subspecialists, rather than initiate or maintain primary management in the FCMH. This pressure is due to medico-legal concerns and increasing perceptions that more technologically advanced care is better, even though some such conditions may actually remain within the scope of practice of primary care. This trend has the net effect of shrinking the scope of primary care practice, with fewer families able to have their needs met in the medical home. The movement of such patients to subspecialty services additionally overburdens subspecialty providers with patients who may not need their level of care.
Even when children are able to access subspecialty care, its delivery has become increasingly fragmented and disconnected from the primary care medical home, where children receive most of their health services. Communication and coordination between primary care pediatricians and specialists is frequently absent, leaving parents as the main link between clinicians. 15, 16 Fewer than one-half of pediatric primary care providers (PCPs) report that patient care plans are integrated with pediatric medical subspecialists. 17 Further, PCPs and subspecialists who do not consistently receive communications are significantly more likely to report that their ability to provide high-quality care was compromised. 15 Conversely, good bilateral communication is associated with adequate visit time with patients, quality of care for patients with chronic conditions, and nurse support for coordination.
Optimal coordination of primary care and subspecialty services involves the documentation of patient care activities, interprovider communication, collaboration with families to develop and share management plans, and integration of service delivery. 18 Fee-for-service payment methodologies hinder optimal communication and coordination between primary care and subspecialty services. Under a fee-for-service payment model, clinicians are incentivized for encounter-based volume and, thus, typically have little incentive for non-face-to-face activities such as coordinating care, developing treatment plans, and discussing patient management with one another. 12 
Addressing These Challenges
The now time-honored concept of the FCMH, a process of care delivery that promotes access, coordination, continuity, and above all, family centeredness, 3 is increasingly recognized by payers as the optimal delivery model. The FCMH, which is based on a strong primary care structure, calls for increased collaboration between primary care and the other services that families use. The American College of Physicians has referred to this larger set of services as the "medical neighborhood." Although originally defined for adult care, the medical neighborhood also can describe pediatric primary care's sphere of services, including those provided within the FCMH and in the larger healthcare arena. 4 Other healthcare trends support the medical home concept. The National Committee on Quality Assurance, 19, 20 The Joint Commission, and other healthcare accrediting organizations have initiatives to formally recognize and accredit primary care practices that meet defined medical home standards. The standards include better integration of primary and specialty care and increased coordination leading to reduction of duplication of services.
National health reform and related efforts in several states support opportunities to create significant change in how pediatric primary care and subspecialty providers integrate their care for children. In addition to supporting the medical home as the optimal model for primary care, 21 many also promote accountable care that incentivizes healthcare quality on the service and population level. Under such delivery models, payments are less tied to volume. Instead, population health considerations for care delivery and outcomes become central to reimbursement, and system level care delivery planning and non-face-to-face activities become increasingly possible. Accountable care and/or clinically integrated care models, which are increasingly prevalent within local healthcare delivery systems, place the responsibility for individual and population level healthcare quality and outcomes at the healthcare system level. Such systems strive to ensure best outcomes and decrease costs, 22 which is supported when PCPs collaborate with patients, subspecialists, and a large network of support services. Improving collaboration between pediatric primary care and subspecialty services can achieve best outcomes by ensuring that children receive appropriate specialty services when needed; decreasing the number of appointments that families need to attend and sites to which they need to travel; and decreasing duplication of services, which contributes to rising healthcare costs.
Methods for Improved Collaboration at the Pediatric Primary Care-Subspecialty Interface Access: Defining Pathways to Optimal Collaborative Care
Optimal collaborative care requires that families, PCPs, and subspecialists agree on pathways for access to services in both primary and subspecialty care. Access to both pediatric primary and specialty care varies widely in distance, time to appointment, and availability under a specific insurance network. In some cases, a family may be able to access a specialist directly, while in other networks prior authorization from the PCP may be required.
Best practices include PCP and specialty settings that adhere to FCMH principles that ensure coordinated and familycentered care. Elements of FCMH service that support seamless care between PCPs and subspecialists and increase the capacity of the PCP to address medical conditions traditionally referred to subspecialists include patient registries; defined care pathways that are agreed upon between PCP and specialists; care teams that use staff who manage appointments; referral tracking; and tracking of care outcomes and patient/ family satisfaction. Referral agreements can clarify expectations across primary care and subspecialty services and support access to subspecialty care for urgent requests. Practices can use dedicated care coordinators within the office setting or through community-based agencies to assist with access to subspecialty care. In other collaborative models, subspecialty services are co-located in primary care or tele-consultation is used to address geographic challenges in access to subspecialty services.
When a patient is referred from the PCP to a specialist, the role of the specialist should be clearly delineated in the initial communication from the PCP. Families should know what services they can expect the subspecialist to provide as well as the role of the PCP. The same issue occurs for the patient referred back from the specialist to the PCP when a condition is stable and warrants less specialty involvement.
Communication: Consistent Information Across Pediatric Primary Care and Subspecialty Services
Communication is essential in ensuring that the medical providers address the family's concerns, as well as the critical medical information, within the referral and consultation. Important steps in this process include:
A. The PCP communicates the question or issue that the specialist is being asked to address. B. The PCP and specialist clarify the expectation for the specialist to manage a problem or advise the PCP. C. To facilitate these processes, the specialist's office can post to an easily accessible location, typically a website, referral information such as contact numbers, urgent consult referral process and expected diagnosis-specific preconsult information. Referral confirmation and acceptance with appointment time and date should be communicated back to the PCP. D. Mechanisms, such as secure messaging systems or written/ faxed communications, for specialist-PCP communication should be agreed upon by both parties. This might also include how communication with the family is ensured and implemented.
If the specialist and PCP are on a shared EHR, functionality for secure bidirectional communication is often included in the EHR. To date, when EHRs lack interoperability, achievement of this goal has been a major challenge. Evolving tools such as Health Information Service Providers are currently being improved so that they can transmit information securely across electronic platforms 23 with the potential to integrate into both the specialist and PCP workflows. Communication with the family may also be performed through a patient portal, but although the acceptance of patient portals is still low, with disparate use, 24 examples of how these tools can be effectively used exist. 25 There are situations, such as when a patient moves, becomes an adult, or travels to a transplant or other specialty center, when a practice other than the PCP may assume all of the care. In this setting, a well-organized, complete patient summary with specialty specific information should accompany the patient to the new setting. The long-term care document created for cancer survivors is a good example of such an instrument. 26 
Coordination: Sharing Care and Defining Roles
Communication and definition of roles among all providers and the patients/families/caregivers is key to improving coordination at the primary care-subspecialty interface. The specialty practice must, in many ways, mirror the primary carebased PCMH in its objectives of providing patient-centric, coordinated care. 27 The National Committee on Quality Assurance has recently recognized the role of the collaboration between specialist and primary care with the designation of the PatientCentered Specialty Practice. 20 The collaborative processes used must fit within the workflow of all providers if they are to be consistently implemented. Technology is rapidly evolving to provide tools with which this can be accomplished, 23 albeit with plenty of room for improvement.
Several pediatric conditions will require long-term specialty involvement. Some conditions, such as childhood cancer, August 2017 COMMENTARY 305 generally lead to the specialist doing most or all of the medical management for a period of time. In these cases, strategies for transition, coordination, or co-management of care between providers are needed. Primary care and subspecialists can achieve coordination, by:
A. Sharing condition-specific protocols. These may be put in place within a specialist-PCP relationship without the need for the patient to actually see the specialist. B. Preparing pre-consult communications, in which the PCP initiates the work-up and/or management before the initial subspecialist visit and conveys all results to the subspecialist at the time of referral. C. Co-managing or sharing care across both sites. This scenario requires that expectations and areas of responsibility are established. The specialist may assume principal care for a condition/disease while the PCP continues to manage the remainder of the patient's medical care. This would not preclude the specialist from facilitating certain preventive care activities such as influenza vaccination to high-risk patient patients. D. Co-managing high-intensity, single conditions. When a patient develops a condition such as childhood cancer or cystic fibrosis that requires special expertise and experience in time-sensitive, complex management of both acute and chronic situations, the specialist may assume the predominant role in the patient's care. The child still needs preventive care, screening for other conditions (including behavioral health), and care for which the PCP should continue to play an active role. The clinician primarily responsible for each condition, including holistic care, should be clearly identified, and communication between the specialist and PCP is critical to ensure all components of patient care are achieved. 28 When the patient/family live far from the specialty center, the PCP may take on responsibility for administering specialized treatment.
Best practices to support coordination include dedicated care coordination staff within the PCP site or, in some cases, outside the practice to assist with implementation of protocols and family engagement in care plans although smaller practices may not be able to afford dedicated personnel for this task. Documented care coordination templates support optimal primary care and subspecialty collaboration, and they also help parents navigate complex systems of care. Effective templates, such as those offered by the American Academy of Pediatrics, 29 include all care team responsibilities, details for communication between PCPs and subspecialists, and assurances that providers and the patient/ family know whom to contact for emergency and routine issues.
Medication reconciliation is also a critical component of comanagement. All providers and the family need to keep a shared medication list current, noting whenever changes in medication instructions (type, dosage, instructions) are made.A process for the subspecialist to make referrals to other subspecialists should be agreed upon if needed. As with other clinical communication, lack of interoperability between EHR systems remains an obstacle to sharing this key information among providers and families, and improvements in health information exchange are needed to implement optimal co-management tools.
Parent/Family Inclusion in Care Planning and Execution: Shared Decision-Making and Management
Families are the "glue" for patient care ensuring that care can be most effective. Accordingly, the roles of families within primary care-subspecialty collaboration should be supported and clarified at all phases. Best practices include shared decisionmaking about the need for referral, the level of co-management, and the self-management needs of families. The effectiveness of shared management across the pediatric primary carepediatric specialist-patient/family/caregiver triad should be measured in a consistent manner to allow for continuous quality improvement of these processes and should ensure that families' input into the care delivery process is the primary consideration for improvement needs. Family engagement and improved outcomes in a randomized controlled trial of patient portal use for asthma have been documented. 25 The standardized child consumer satisfaction survey, Clinician and Group Assessment of Healthcare Providers and Systems, yields valid measures of the patient experience. The Clinician and Group Assessment of Healthcare Providers and System is appropriate for primary care use, 29 and additional tools should be developed and validated to give feedback to all providers of care. The quality improvement process dictates that the feedback received from families and patients is used to improve care delivery, including the movement of care from primary care settings to subspecialty services and back to primary care. In addition, quality of patient outcomes and resource utilization should be measured and monitored in all co-management models.
Models Designed to Improve the Primary Care-Subspecialty Interface
Federal and state-level payment initiatives provide opportunities to develop and test new models of collaborative care. Value-based models that do not rely on fee-for-service, volumedriven payment, have implications for how pediatric primary care and subspecialists work together to meet children's needs. One example is the work being done at Connecticut Children's Medical Center to test a comprehensive model of improved collaborative care. A co-management approach with detailed algorithms that both providers agree on, patient support tools, and other resources for managing common conditions seen in primary care practice has allowed primary care pediatricians to expand their scope of care for conditions such as concussion and provide more follow up care within a comanaged agreement. 30 The Connecticut model has been extended to support primary care pediatricians in addressing mild to moderate depression and anxiety in their patients. 31 All comanagement activities are monitored within a continuous quality improvement framework to ensure patient satisfaction, patient outcomes, and efficient utilization of primary care and subspecialty services.
Telemedicine is also emerging as a mechanism to allow faceto-face communication between the specialist, PCP, and patient while overcoming distance or transportation barriers. 32 The Children and Youth with Special Health Care Needs Program in Florida has pilot tested a telemedicine co-management program in the southern part of the state. The program has been in place for child neurology and genetics, 2 specialties with particularly difficult access for children. PCPs with patients in their offices call a university specialty clinic, and connect via videoconference with a specialist. The 2 physicians and patient/family perform a complete exam, which is billable to insurance for both primary care evaluation and management codes and specialty consultation codes. The state Children and Youth with Special Health Care Needs program provided the initial funding for the telemedicine equipment and consultation. The program has increased access to some specialty providers, as families do not need to travel long distances for specialty care, and has also reduced emergency department visits. 33 Recognized benefits include expansion of scope of practice for PCPs and ensuring for specialists that appropriate services are delivered in the community setting. Cost savings also can result from telemedicine programs as money saved from decreasing families' need for transportation offsets the equipment and consultation costs. 34 
Conclusions
The population of children and adolescents who need pediatric specialist involvement in their care is increasing. Health policy changes recognize the importance of model development and evaluation to improve the interface between the primary care medical home and subspecialty services enhance access and efficiency in healthcare delivery. Enhanced communication and co-management, and effective information exchange among PCPs, subspecialty providers, and patients/ families are key to ensuring best outcomes for children with complex and acute medical needs. Technology is improving to facilitate this process. The skills acquired through improved collaboration between pediatric primary care and subspecialty providers can also facilitate communication among pediatric providers, adult providers, and youth during the transition process. 35 Models for collaboration and comanagement can also inform payment reform efforts and ensure the optimal delivery of family centered care. Finally, there is a great need for research into how to most effectively overcome the barriers and challenges identified for each of these key issues. ■
